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[bookmark: _Toc158200487]Supplementary methods

[bookmark: _Toc155083998][bookmark: _Toc158200488]Endpoints definition
Event-free survival (EFS) was defined as the time from the first diagnosis of breast cancer (BC) until progression/relapse of the disease (local or distant) or death from any cause, whichever occurred first. Overall survival (OS) was defined as the time from the first diagnosis of BC until the occurrence of death from any cause. Pathologic complete response (pCR) was defined as the absence of invasive BC in-breast and in-axilla after neoadjuvant therapy (NAT) and posterior surgery (i.e. ypT0/is + ypN0). Residual cancer burden (RCB) was originally described by Symmans et al.1 and was hereby assessed with the MD Anderson calculator available at: http://www3.mdanderson.org/app/medcalc/index.cfm?pagename=jsconvert3. 

[bookmark: _Toc155083999][bookmark: _Toc158200489]Laboratory procedures - extended
Hormone receptor (HoR) and HER2 receptor statuses were determined locally according to the American Society of Clinical Oncologists (ASCO)/College of American Pathologists (CAP) guidelines2,3. Molecular assessments were performed on available archived formalin-fixed paraffin-embedded (FFPE) tissue sample from primary tumor diagnostic biopsies and surgical specimens after NAT. RNA was extracted using the High Pure FFPET RNA isolation kit (Roche, Indianapolis, IN, USA) following the manufacturer’s protocol. One to five 10-μm FFPE slides, depending on tumor cellularity, were used for each tumor sample and macrodissection performed, when needed, to avoid normal breast tissue contamination, as much as possible. A minimum of 100 ng of total RNA was analyzed at the nCounter platform (NanoString Technologies, Seattle, WA, USA) using a customized PAM50 gene panel to measure the expression of 50 BC-related genes, 4 immune-related genes (PDCD1, CD274, CD4 and CD8A), androgen receptor gene (AR), and 5 house- keeping genes (ACTB, MRPL19, PSMC4, RPLP0, and SF3A1). Gene counts were log base 2 transformed and normalized using the five housekeeping genes. All tumors were assigned to an intrinsic molecular subtype (Luminal A, Luminal B, HER2-enriched, Basal-like) or to the Normal-like group, using the research-based PAM50 subtype predictor4. For each available tumor sample, the correlation coefficients each IS centroid, the PAM50’s proliferation, luminal, basal and HER2 signatures, as well as the ROR score based on subtype and proliferation (ROR-P) were assessed as described elsewhere5,6. 

[bookmark: _Toc158200490]Cell lines experiments - expanded
PAM50 gene expression changes induced by endocrine therapy (i.e. fulvestrant) and chemotherapy (i.e. paclitaxel), were evaluated in breast cancer cell lines T47D and MCF78, which are two human hormone-dependent HER2-negative breast cancer cell lines widely used as experimental models for preclinical studies. Cell lines MCF7 and T47D were obtained from the American Type Culture Collection (ATCC, Manassas, VA, USA) and cultured in Dulbecco’s Modified Eagle Medium (DMEM)/nutrient mixture F-12 supplemented with 10% v/v heat-inactivated fetal bovine serum (FBS) (Gibco; Thermo Fisher Scientific Inc., Waltham, MA, USA), 1% GlutaMAX (Gibco; Thermo Fisher Scientific Inc.), and 1% Penicillin/Streptomycin (Sigma-Aldrich, Saint Louis, MO, USA) in a 37ºC, 5% CO2 humidified incubator. Cells were detached from flasks by incubation with 0.25% Trypsin-EDTA (1X) (Gibco; Thermo Fisher Scientific Inc.). Fulvestrant and paclitaxel were purchased from Selleckchem (Houston, TX, USA).
MCF7 and T47D cells were seeded in a 6-well plate at 150,000 cells per well and after overnight incubation medium was replaced with either paclitaxel 10 nM or fulvestrant 1 nM for 72 hours. Then, mRNA was extracted using QIAGEN’s RNeasy extraction kit (QIAGEN, Hilden, Germany) following manufacturer’s instruction. All experiments were repeated three times in different days. Gene expression analysis was performed on an nCounter platform as previously described. MCF7 and T47D gene expression data were regrouped in three cohorts according to the treatment received, i.e. untreated, post-CT (cell lines treated with paclitaxel) and post-ET (cell lines treated with fulvestrant).  
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[bookmark: _Toc155084002][bookmark: _Toc158200493]Supplementary table 1. Neo/adjuvant treatments and surgical outcomes
	TREATMENTS AND OUTCOMES
	NACT COHORT
	NET COHORT
	OVERALL POPULATION
	P*

	
	N
	%
	N
	%
	N
	%
	

	
	97
	52.2
	89
	47.8
	186
	100.0
	

	Neoadjuvant CT Type
	 
	 
	 
	 
	 
	 
	 

	Anthracyclines + Taxanes
	95
	97.9
	0
	0.0
	95
	59.1
	-

	Taxane-based
	1
	1.0
	0
	0.0
	1
	5.4
	

	Anthracycline-based
	1
	1.0
	0
	0.0
	1
	1.1
	

	No CT
	0
	0.0
	89
	100.0
	89
	34.4
	

	Neoadjuvant ET Type#
	 
	 
	 
	 
	 
	 
	 

	Tamoxifen +/-  GnRHa
	0
	0.0
	20
	22.5
	20
	10.8
	-

	AI +/-  GnRHa
	0
	0.0
	69
	77.5
	69
	37.1
	

	No ET
	97
	100.0
	0
	0.0
	97
	52.2
	

	Type of surgery
	 
	 
	 
	 
	 
	 
	 

	Conservative 
	53
	54.6
	38
	42.7
	91
	48.9
	0.104

	Mastectomy
	44
	45.4
	51
	57.3
	95
	51.1
	

	Surgical management of the axilla
	 
	 
	 
	 
	 
	 
	 

	SNB
	47
	48.5
	60
	67.4
	107
	57.5
	0.005

	AND
	50
	51.5
	27
	30.3
	77
	41.4
	

	None
	0
	0.0
	1
	1.1
	1
	0.5
	

	pCR (ypT0/is + ypN0/ITC)
	 
	 
	 
	 
	 
	 
	 

	Yes
	18
	18.6
	3
	3.4
	21
	11.3
	0.001

	No
	79
	81.4
	86
	96.6
	165
	88.7
	

	RCB
	 
	 
	 
	 
	 
	 
	 

	0
	18
	18.6
	3
	3.4
	21
	11.3
	<0.001

	I
	19
	19.6
	9
	10.1
	28
	15.1
	

	II
	41
	42.3
	58
	65.2
	99
	53.2
	

	III
	19
	19.6
	19
	21.3
	38
	20.4
	

	RT
	 
	 
	 
	 
	 
	 
	 

	Yes
	81
	83.5
	57
	64.0
	138
	74.2
	0.002

	No
	16
	16.5
	32
	36.0
	48
	25.8
	

	Adjuvant CT Type
	 
	 
	 
	 
	 
	 
	 

	Anthracyclines + Taxanes
	0
	0.0
	15
	16.9
	15
	8.1
	 

	Taxane-based
	0
	0.0
	9
	10.1
	9
	4.8
	 

	Anthracycline-based
	0
	0.0
	1
	1.1
	1
	0.5
	-

	Capecitabine
	3
	3.1
	0
	0.0
	3
	1.6
	 

	No CT
	94
	96.9
	64
	71.9
	158
	84.9
	 

	Adjuvant ET Type
	 
	 
	 
	 
	 
	 
	 

	Tamoxifen +/-  GnRHa
	21
	21.6
	8
	9.0
	29
	15.6
	 

	AI +/-  GnRHa
	72
	74.2
	70
	78.7
	142
	76.3
	0.009

	Tamoxifen + AI (sequential)
	0
	0.0
	6
	6.7
	6
	3.2
	 

	No ET
	4
	4.1
	5
	5.6
	9
	4.8
	 



Legend. NACT: neoadjuvant chemotherapy; NET: neoadjuvant endocrine therapy; CT: chemotherapy; ET: endocrine therapy; GnRHa: gonadotropin-releasing hormone analogue; AI: aromatase inhibitor; RCB: residual cancer burden; pCR: pathologic complete response; RT: radiotherapy; SNB: sentinel lymph-node biopsy; AND: axillary nodal dissection; ITC: isolated tumor cells; Tis: carcinoma in situ. *p values for unpaired Student’s t-tests (in case of continuous variables) or chi square tests (in case of proportions); #: only 1 (1.4%) post-menopausal patient received tamoxifen as NET, the rest received an AI, while all pre-menopausal patients received tamoxifen as NET, associated to a GnRHa in 2 (10.5%) cases. Significant p values are reported in italics. 


[bookmark: _Toc155084003][bookmark: _Toc158200494]Supplementary table 2. Detailed EFS and OS events in the HCB cohort

	Event type
	NACT Cohort
	NET Cohort

	
	N (%)
	N (%)

	No EFS events
	87 (89.7)
	82 (92.1)

	EFS events
	10 (10.3)
	7 (7.9)

	Loco-regional recurrence
	0 (0.0)
	1 (14.2)

	Distant recurrence
	7 (70.0)
	3 (42.9)

	Second primary malignancy non breast
	1 (10.0)
	0 (0.0)

	Contralateral breast cancer
	1 (10.0)
	0 (0.0)

	Death without any EFS event
	1 (10.0)
	3 (42.9)

	No OS events
	91 (93.8)
	86 (96.6)

	OS event
	6 (6.2)
	3 (3.4)

	Death due to breast cancer
	4 (66.7)
	0 (0.0)

	Death unrelated to breast cancer
	2 (33.3)
	3 (100.0)


Legend. EFS: event-free survival; OS: overall survival; NACT: neoadjuvant chemotherapy; NET: neoadjuvant endocrine therapy; HCB: Hospital Clinic of Barcelona.

[bookmark: _Toc155084004][bookmark: _Toc158200495]Supplementary table 3. Treatment-induced gene expression changes in Luminal A and B subtypes according to neoadjuvant strategy
	LumA NACT
	LumB NACT
	LumA NET
	LumB NET

	Gene ID
	Score(d)
	Fold Change
	q-value(%)
	Gene ID
	Score(d)
	Fold Change
	q-value(%)
	Gene ID
	Score(d)
	Fold Change
	q-value(%)
	Gene ID
	Score(d)
	Fold Change
	q-value(%)

	ACTR3B
	-0.93
	0.9
	0.0
	ACTR3B
	-1.37
	0.8
	0.0
	ACTR3B
	-1.14
	0.9
	4.1
	ACTR3B
	0.67
	1.1
	7.1

	ANLN
	-5.84
	0.2
	0.0
	ANLN
	-5.79
	0.2
	0.0
	ANLN
	-2.40
	0.5
	0.0
	ANLN
	-9.03
	0.1
	0.0

	AR
	-1.89
	0.7
	0.0
	AR
	-1.79
	0.7
	0.0
	AR
	-2.03
	0.7
	0.0
	AR
	-0.23
	0.9
	0.0

	BAG1
	-3.45
	0.6
	0.0
	BAG1
	-2.05
	0.7
	0.0
	BAG1
	-0.90
	0.8
	4.1
	BAG1
	-3.02
	0.6
	0.0

	Basal
	1.77
	1.1
	0.2
	Basal
	0.86
	1.1
	0.4
	Basal
	3.12
	1.2
	0.0
	Basal
	0.58
	1.0
	8.0

	BasalPre
	6.41
	3.4
	0.0
	BasalPre
	5.38
	3.9
	0.0
	BasalPre
	5.72
	3.2
	0.0
	BasalPre
	4.72
	3.5
	0.0

	BCL2
	-0.72
	0.9
	0.0
	BCL2
	-0.56
	0.9
	0.0
	BCL2
	0.06
	1.0
	14.7
	BCL2
	0.50
	1.1
	8.9

	BIRC5
	-6.99
	0.2
	0.0
	BIRC5
	-6.61
	0.2
	0.0
	BIRC5
	-4.20
	0.4
	0.0
	BIRC5
	-7.61
	0.1
	0.0

	BLVRA
	-0.96
	0.9
	0.0
	BLVRA
	-1.19
	0.9
	0.0
	BLVRA
	-0.29
	0.9
	4.1
	BLVRA
	-1.38
	0.8
	0.0

	CCNB1
	-5.18
	0.4
	0.0
	CCNB1
	-5.58
	0.3
	0.0
	CCNB1
	-1.51
	0.7
	0.7
	CCNB1
	-6.77
	0.3
	0.0

	CCNE1
	-1.62
	0.8
	0.0
	CCNE1
	-2.53
	0.6
	0.0
	CCNE1
	-0.12
	1.0
	4.1
	CCNE1
	-1.99
	0.8
	0.0

	CD274
	1.03
	1.2
	1.2
	CD274
	1.77
	1.3
	0.0
	CD274
	1.92
	1.7
	1.3
	CD274
	2.23
	1.5
	0.6

	CD4
	0.03
	1.0
	2.2
	CD4
	1.95
	1.4
	0.0
	CD4
	0.98
	1.3
	9.6
	CD4
	-0.21
	1.0
	0.0

	CD8A
	0.76
	1.2
	2.2
	CD8A
	2.67
	1.9
	0.0
	CD8A
	1.84
	1.7
	1.3
	CD8A
	1.08
	1.3
	3.5

	CDC20
	-5.48
	0.4
	0.0
	CDC20
	-5.90
	0.3
	0.0
	CDC20
	-3.62
	0.6
	0.0
	CDC20
	-7.65
	0.2
	0.0

	CDC6
	-4.06
	0.5
	0.0
	CDC6
	-5.04
	0.4
	0.0
	CDC6
	-0.93
	0.8
	4.1
	CDC6
	-8.34
	0.3
	0.0

	CDCA1
	-7.27
	0.3
	0.0
	CDCA1
	-5.39
	0.3
	0.0
	CDCA1
	-0.90
	0.7
	4.1
	CDCA1
	-4.13
	0.3
	0.0

	CDH3
	2.84
	1.9
	0.0
	CDH3
	1.93
	1.7
	0.0
	CDH3
	2.94
	1.7
	0.0
	CDH3
	1.28
	1.5
	2.4

	CENPF
	-6.44
	0.3
	0.0
	CENPF
	-5.80
	0.3
	0.0
	CENPF
	-1.64
	0.6
	0.7
	CENPF
	-7.58
	0.2
	0.0

	CEP55
	-5.18
	0.4
	0.0
	CEP55
	-5.39
	0.3
	0.0
	CEP55
	-4.62
	0.5
	0.0
	CEP55
	-8.10
	0.2
	0.0

	CXXC5
	-1.68
	0.8
	0.0
	CXXC5
	-1.63
	0.8
	0.0
	CXXC5
	-1.54
	0.8
	0.7
	CXXC5
	-1.63
	0.8
	0.0

	EGFR
	6.19
	3.2
	0.0
	EGFR
	6.16
	4.0
	0.0
	EGFR
	4.01
	2.9
	0.0
	EGFR
	5.79
	4.2
	0.0

	ERBB2
	-1.66
	0.8
	0.0
	ERBB2
	-3.39
	0.6
	0.0
	ERBB2
	-1.21
	0.8
	2.5
	ERBB2
	-0.13
	1.0
	0.0

	ESR1
	-3.66
	0.4
	0.0
	ESR1
	-3.15
	0.4
	0.0
	ESR1
	-2.24
	0.5
	0.0
	ESR1
	-2.67
	0.5
	0.0

	EXO1
	-5.41
	0.4
	0.0
	EXO1
	-5.68
	0.3
	0.0
	EXO1
	-4.40
	0.5
	0.0
	EXO1
	-9.58
	0.2
	0.0

	FGFR4
	0.38
	1.1
	2.2
	FGFR4
	-1.78
	0.5
	0.0
	FGFR4
	1.27
	1.9
	6.3
	FGFR4
	-0.06
	1.0
	0.0

	FOXA1
	-3.96
	0.4
	0.0
	FOXA1
	-3.37
	0.4
	0.0
	FOXA1
	-4.39
	0.5
	0.0
	FOXA1
	-2.01
	0.6
	0.0

	FOXC1
	4.90
	2.7
	0.0
	FOXC1
	4.92
	2.4
	0.0
	FOXC1
	3.16
	2.6
	0.0
	FOXC1
	5.06
	2.7
	0.0

	GPR160
	-3.29
	0.5
	0.0
	GPR160
	-2.90
	0.5
	0.0
	GPR160
	-0.50
	0.9
	4.1
	GPR160
	-0.33
	0.9
	0.0

	GRB7
	-1.84
	0.7
	0.0
	GRB7
	-3.11
	0.6
	0.0
	GRB7
	0.23
	1.1
	14.7
	GRB7
	0.09
	1.0
	8.9

	Her2
	-2.26
	0.8
	0.0
	Her2
	-4.07
	0.7
	0.0
	Her2
	-3.41
	0.9
	0.0
	Her2
	-4.14
	0.7
	0.0

	HER2Pre
	-0.74
	0.9
	0.0
	HER2Pre
	-2.76
	0.6
	0.0
	HER2Pre
	0.62
	1.2
	14.7
	HER2Pre
	-0.04
	1.0
	0.0

	KIF2C
	-6.51
	0.3
	0.0
	KIF2C
	-5.74
	0.3
	0.0
	KIF2C
	-3.79
	0.5
	0.0
	KIF2C
	-7.07
	0.2
	0.0

	KNTC2
	-6.13
	0.3
	0.0
	KNTC2
	-5.79
	0.2
	0.0
	KNTC2
	-5.48
	0.4
	0.0
	KNTC2
	-6.96
	0.2
	0.0

	KRT14
	4.63
	4.8
	0.0
	KRT14
	4.64
	8.5
	0.0
	KRT14
	5.58
	5.7
	0.0
	KRT14
	3.87
	6.5
	0.0

	KRT17
	4.26
	4.5
	0.0
	KRT17
	5.42
	9.3
	0.0
	KRT17
	6.59
	4.9
	0.0
	KRT17
	4.45
	7.2
	0.0

	KRT5
	6.99
	8.2
	0.0
	KRT5
	5.53
	12.6
	0.0
	KRT5
	6.45
	6.9
	0.0
	KRT5
	4.45
	8.0
	0.0

	LumA
	1.87
	1.2
	0.0
	LumA
	2.90
	1.3
	0.0
	LumA
	0.74
	1.0
	13.0
	LumA
	4.41
	1.4
	0.0

	LumB
	-3.96
	0.7
	0.0
	LumB
	-4.47
	0.6
	0.0
	LumB
	-4.89
	0.8
	0.0
	LumB
	-5.07
	0.7
	0.0

	LuminalPre
	-5.12
	0.6
	0.0
	LuminalPre
	-3.61
	0.6
	0.0
	LuminalPre
	-2.20
	0.7
	0.0
	LuminalPre
	-4.11
	0.5
	0.0

	MAPT
	-4.73
	0.3
	0.0
	MAPT
	-2.86
	0.5
	0.0
	MAPT
	-6.08
	0.3
	0.0
	MAPT
	-3.57
	0.4
	0.0

	MDM2
	-2.93
	0.6
	0.0
	MDM2
	-1.72
	0.7
	0.0
	MDM2
	0.00
	1.0
	4.1
	MDM2
	-3.55
	0.5
	0.0

	MELK
	-6.50
	0.3
	0.0
	MELK
	-6.46
	0.3
	0.0
	MELK
	-4.99
	0.5
	0.0
	MELK
	-7.84
	0.2
	0.0

	MIA
	3.86
	2.4
	0.0
	MIA
	2.77
	2.2
	0.0
	MIA
	2.12
	2.4
	0.0
	MIA
	1.03
	1.4
	3.5

	MKI67
	-8.38
	0.3
	0.0
	MKI67
	-6.05
	0.2
	0.0
	MKI67
	-5.44
	0.4
	0.0
	MKI67
	-7.14
	0.2
	0.0

	MLPH
	-3.86
	0.5
	0.0
	MLPH
	-2.95
	0.5
	0.0
	MLPH
	0.08
	1.0
	14.7
	MLPH
	-0.53
	0.9
	0.0

	MMP11
	-4.58
	0.3
	0.0
	MMP11
	-5.02
	0.2
	0.0
	MMP11
	-5.21
	0.2
	0.0
	MMP11
	-3.13
	0.3
	0.0

	MYBL2
	-7.08
	0.2
	0.0
	MYBL2
	-6.86
	0.2
	0.0
	MYBL2
	-1.58
	0.5
	0.7
	MYBL2
	-8.29
	0.1
	0.0

	MYC
	5.24
	3.1
	0.0
	MYC
	6.79
	3.1
	0.0
	MYC
	6.94
	3.0
	0.0
	MYC
	3.75
	2.8
	0.0

	NAT1
	-4.80
	0.2
	0.0
	NAT1
	-3.82
	0.3
	0.0
	NAT1
	-1.00
	0.6
	4.1
	NAT1
	-3.33
	0.4
	0.0

	Normal
	4.90
	1.6
	0.0
	Normal
	5.37
	1.7
	0.0
	Normal
	5.48
	1.3
	0.0
	Normal
	6.08
	1.7
	0.0

	ORC6L
	-4.47
	0.5
	0.0
	ORC6L
	-6.43
	0.3
	0.0
	ORC6L
	-3.46
	0.6
	0.0
	ORC6L
	-7.25
	0.3
	0.0

	PDCD1
	0.50
	1.1
	2.2
	PDCD1
	1.11
	1.3
	0.3
	PDCD1
	1.61
	2.0
	4.1
	PDCD1
	0.88
	1.2
	4.5

	PGR
	-2.63
	0.4
	0.0
	PGR
	-0.79
	0.8
	0.0
	PGR
	-4.96
	0.2
	0.0
	PGR
	-2.02
	0.4
	0.0

	PHGDH
	5.07
	2.6
	0.0
	PHGDH
	1.22
	1.2
	0.2
	PHGDH
	2.19
	2.2
	0.0
	PHGDH
	1.36
	1.5
	2.4

	ProliferationPre
	-6.79
	0.3
	0.0
	ProliferationPre
	-6.28
	0.3
	0.0
	ProliferationPre
	-2.94
	0.6
	0.0
	ProliferationPre
	-8.40
	0.2
	0.0

	PTTG1
	-4.38
	0.5
	0.0
	PTTG1
	-4.51
	0.4
	0.0
	PTTG1
	-3.19
	0.7
	0.0
	PTTG1
	-6.66
	0.3
	0.0

	ROR_P
	-10.09
	0.0
	0.0
	ROR_P
	-6.98
	0.0
	0.0
	ROR_P
	-6.58
	0.0
	0.0
	ROR_P
	-13.07
	0.0
	0.0

	RRM2
	-7.84
	0.2
	0.0
	RRM2
	-6.01
	0.2
	0.0
	RRM2
	-2.61
	0.4
	0.0
	RRM2
	-9.28
	0.1
	0.0

	SFRP1
	4.96
	4.1
	0.0
	SFRP1
	5.34
	5.5
	0.0
	SFRP1
	7.20
	3.1
	0.0
	SFRP1
	5.42
	8.3
	0.0

	SLC39A6
	-3.71
	0.5
	0.0
	SLC39A6
	-2.74
	0.4
	0.0
	SLC39A6
	-0.98
	0.7
	4.1
	SLC39A6
	-1.96
	0.5
	0.0

	TMEM45B
	0.14
	1.0
	2.2
	TMEM45B
	-0.13
	1.0
	0.0
	TMEM45B
	-1.07
	0.9
	4.1
	TMEM45B
	0.69
	1.2
	7.1

	TYMS
	-4.05
	0.4
	0.0
	TYMS
	-5.47
	0.4
	0.0
	TYMS
	-0.10
	1.0
	4.1
	TYMS
	-5.92
	0.3
	0.0

	UBE2C
	-6.05
	0.4
	0.0
	UBE2C
	-5.49
	0.3
	0.0
	UBE2C
	-5.86
	0.4
	0.0
	UBE2C
	-7.24
	0.3
	0.0

	UBE2T
	-7.32
	0.3
	0.0
	UBE2T
	-5.51
	0.3
	0.0
	UBE2T
	-0.69
	0.8
	4.1
	UBE2T
	-8.01
	0.2
	0.0



Legend. NACT: neoadjuvant chemotherapy; NET: neoadjuvant endocrine therapy; LumA: Luminal A; LumB: Luminal B; LuminalPre: luminal-related baseline genomic signature; HER2Pre: HER2 amplicon-related baseline genomic signature; BasalPre: basal-like-related baseline genomic signature; ProliferationPre: proliferation-related baseline genomic signatures;  LumA: luminal A PAM50 intrinsic subtype correlation score; LumB: luminal B PAM50 intrinsic subtype correlation score; Her2: HER2-enriched PAM50 intrinsic subtype correlation score; Basal: basal-like PAM50 intrinsic subtype correlation score; Normal: normal-like PAM50 intrinsic subtype correlation score; q-value: FDR-adjusted p-values; FDR: false discovery rate; Score(d): a T-statistic value that reflects a standardized change in expression and measures the strength of the relationship between gene expression and the pre/post treatment timepoints. Negative Score(d) values imply downregulation, while positive values imply upregulation. *: significant when <5.0%. Significant q values are reported in italics.


[bookmark: _Toc158200496][bookmark: _Toc155084005]Supplementary table 4. Multiclass unpaired SAM in T47D and MCF7 cell lines untreated or treated with CT or ET
	Gene ID
	Baseline
	Post-CT
	Post-ET
	q-value(%)*

	FOXA1
	0.71
	-4.20
	2.77
	0.0

	CD19
	-1.24
	3.69
	-1.21
	0.0

	ACTR3B
	-0.02
	3.48
	-3.44
	0.0

	ESR1
	0.91
	-2.93
	1.11
	0.0

	Luminal_sig
	0.05
	2.49
	-2.59
	0.0

	TMEM45B
	-1.06
	2.59
	-0.47
	0.0

	MYBL2
	0.65
	-2.54
	1.23
	0.0

	MDM2
	-0.01
	2.02
	-2.00
	0.0

	CD4
	-0.25
	2.39
	-1.90
	0.0

	ORC6L
	1.34
	0.13
	-2.81
	0.0

	UBE2T
	0.58
	-2.34
	1.18
	0.0

	BCL2
	-0.72
	2.48
	-1.04
	0.0

	BAG1
	0.00
	1.85
	-1.86
	0.0

	CCNB1
	0.99
	0.60
	-2.57
	0.0

	PDCD1
	0.23
	1.57
	-2.04
	0.0

	MMP11
	-0.98
	2.21
	-0.25
	0.0

	FGFR4
	-0.35
	2.03
	-1.33
	0.0

	CD86
	-0.22
	2.13
	-1.69
	0.0

	ERBB4
	0.31
	1.37
	-1.98
	0.0

	KRT17
	-0.28
	1.85
	-1.29
	0.0

	TYMS
	1.21
	-1.53
	-0.88
	0.0

	CD3G
	-0.86
	2.24
	-0.51
	0.0

	SFRP1
	-0.18
	-1.31
	1.67
	0.0

	FGFR2
	-0.80
	1.80
	-0.19
	0.0

	KIF2C
	1.06
	-0.31
	-1.81
	0.0

	MKI67
	1.13
	-0.91
	-1.34
	0.0

	CD274
	-0.23
	-1.28
	1.74
	0.0

	RRM2
	1.07
	-1.47
	-0.67
	0.0

	BRCA1
	1.00
	-1.74
	-0.26
	0.0

	CDCA1
	0.35
	-1.77
	1.07
	0.0

	FGFR1
	-0.30
	1.76
	-1.15
	0.0

	BIRC5
	0.76
	0.44
	-1.95
	0.0

	FOXC1
	0.24
	1.12
	-1.60
	0.0

	LumB
	0.66
	-3.09
	1.77
	0.0

	Normal
	-1.20
	3.67
	-1.28
	0.0

	KNTC2
	1.07
	-0.90
	-1.23
	0.0

	CDC20
	0.49
	-1.70
	0.71
	0.0

	ERBB3
	-0.89
	-0.02
	1.80
	0.0

	Proliferation_sig
	0.99
	-1.41
	-0.58
	0.0

	MLPH
	0.27
	0.90
	-1.45
	0.0

	ERBB2
	-0.83
	0.35
	1.31
	0.2

	SLC39A6
	0.87
	-1.10
	-0.63
	0.2

	GPR160
	-0.65
	1.61
	-0.32
	0.2

	MAPT
	0.81
	-1.14
	-0.48
	0.2

	CCND1
	0.79
	-1.20
	-0.39
	0.2

	KRT5
	0.29
	0.98
	-1.56
	0.2

	CCNE1
	0.61
	0.25
	-1.47
	0.2

	UBE2C
	0.60
	-1.42
	0.21
	0.2

	HER2_sig
	-0.72
	1.31
	0.14
	0.2

	CD8A
	0.17
	0.97
	-1.32
	0.2

	CDH3
	-0.92
	0.78
	1.06
	0.2

	MYC
	0.63
	-0.07
	-1.20
	0.2

	ROR_P
	0.62
	-1.13
	-0.11
	0.2

	EGFR
	-0.58
	-0.13
	1.28
	0.7

	GRB7
	-0.73
	1.13
	0.33
	0.7

	CD84
	0.69
	-1.13
	-0.26
	0.7

	CXXC5
	0.73
	-0.38
	-1.09
	0.7

	MELK
	0.75
	-0.63
	-0.87
	0.7

	PGR
	-0.05
	0.97
	-0.87
	0.9

	EXO1
	0.61
	-0.20
	-1.03
	1.3

	AR
	-0.64
	0.61
	0.67
	1.3

	BLVRA
	-0.42
	1.17
	-0.32
	1.3

	Basal
	0.60
	1.30
	-2.49
	1.8

	LumA
	-1.26
	1.69
	0.82
	2.3

	Her2
	0.02
	-1.36
	1.32
	3.1

	PHGDH
	-0.33
	0.82
	-0.16
	3.6

	Basal_sig
	-0.04
	0.86
	-0.77
	3.6

	CDC6
	0.44
	-0.55
	-0.32
	3.6

	CEP55
	0.30
	-0.76
	0.16
	3.6

	ANLN
	0.23
	0.28
	-0.74
	6.0

	PTTG1
	0.34
	-0.01
	-0.67
	6.0

	MIA
	0.31
	-0.66
	0.05
	6.0

	CD68
	0.36
	-0.23
	-0.48
	6.0

	CENPF
	-0.03
	0.53
	-0.48
	6.0

	NAT1
	-0.36
	0.17
	0.55
	6.0

	KRT14
	-0.01
	-0.49
	0.51
	6.0

	CXCL8
	0.07
	0.22
	-0.36
	8.2


Legend. ET: endocrine therapy; CT: chemotherapy; q-value: FDR-adjusted p-values; FDR: false discovery rate. Reported numbers are D-scores, a T-statistic value that reflects a standardized change in expression and measures the strength of the relationship between gene expression and each treatment group vs. the others. Negative values imply downregulation, while positive values imply upregulation; sig: PAM50 genomic signature; LumA: Luminal A correlation coefficient; LumB: Luminal B correlation coefficient; Basal: Basal-like correlation coefficient; Her2: HER2-enriched correlation coefficient; Normal: Normal-like correlation coefficient; ROR_P: PAM50 risk-of-relapse score with proliferation and subtype. *: significant when <5.0%. Significant q-values are highlighted in italics.



[bookmark: _Toc158200497]Supplementary table 5. Relapses and deaths according to baseline IS and ROR and switch after NAT
	EFS
	N
	5-year EFS
	Inf. 95%CI
	Sup. 95%CI
	Events
	HR
	P

	Baseline Non-Luminal A
	106
	0.86
	0.78
	0.95
	9
	3.06
	0.077

	Baseline Luminal A
	68
	0.95
	0.91
	1.00
	3
	
	

	Baseline ROR-Intermediate/High 
	105
	0.88
	0.82
	0.95
	12
	30.67
	0.053

	Baseline ROR-Low
	32
	1.00
	1.00
	1.00
	0
	
	

	IS switch to LumA or stable IS Non-LumA/Non-Normal
	30
	0.79
	0.65
	0.96
	6
	3.13
	0.037

	IS switch to Normal or stable Normal/LumA
	93
	0.93
	0.88
	0.99
	6
	
	

	ROR downgrading or upgrading or stable ROR-High/Int
	92
	0.86
	0.79
	0.94
	12
	30.01
	0.061

	Stable ROR-Low
	26
	1.00
	1.00
	1.00
	0
	
	


Legend. EFS: event-free survival; OS: overall survival ; Inf.: inferior; Sup.: superior; CI: confidence interval; HR: hazard ratio; EFS events: relapses or deaths; OS events: deaths; IS: intrinsic subtype; ROR: risk of relapse score; LumA: Luminal A; Normal: Normal-like; Int: intermediate. P values are referred to log-rank tests and significant values are highlighted in italics. 


















[bookmark: _Toc155084006][bookmark: _Toc158200498]Supplementary figures

[bookmark: _Toc155084007][bookmark: _Toc158200499]Supplementary figure 1. STROBE flow-chart

[image: ]
Legend. HCB: Hospital Clinic of Barcelona, NAT: neoadjuvant therapy; NET: neoadjuvant endocrine therapy; NACT: neoadjuvant chemotherapy.

[bookmark: _Toc125637217][bookmark: _Toc155084008][bookmark: _Toc158200500]Supplementary figure 2. Treatment-induced differentially expressed genes and PAM50 signatures according to PAM50 intrinsic subtype
[image: ]
Legend. A: pre/post differentially expressed genes in Luminal A tumors; B: pre/post differentially expressed genes in Luminal B tumors;  C: pre/post differentially expressed genes in HER2E tumors; D: pre/post differentially expressed genes in Basal-like tumors. Grey dots represent genes not differentially expressed, while red dots identify significantly differentially expressed genes for a FDR<5%. NAT: neoadjuvant therapy; LuminalPre: luminal-related baseline genomic signature; HER2Pre: HER2 amplicon-related baseline genomic signature; BasalPre: basal-like-related baseline genomic signature; ProliferationPre: proliferation-related baseline genomic signatures;  LumA: luminal A PAM50 intrinsic subtype correlation score; LumB: luminal B PAM50 intrinsic subtype correlation score; Her2: HER2-enriched PAM50 intrinsic subtype correlation score; Basal: basal-like PAM50 intrinsic subtype correlation score; Normal: normal-like PAM50 intrinsic subtype correlation score.
[bookmark: _Toc125637223]
[bookmark: _Toc155084010][bookmark: _Toc158200501]Supplementary figure 3. EFS according to pathologic response, baseline and treatment-induced PAM50 IS and ROR-P class
[image: ]
Legend. A: EFS according to pCR; B: EFS according to RCB; C: EFS according to baseline PAM50 IS; D: EFS according to baseline PAM50 ROR-P; E: EFS according to PAM50 IS dynamics; F: EFS according to ROR-P dynamics. EFS: event-free survival; pCR: pathologic complete response; RCB: residual cancer burden; ROR-P: PAM50 risk of relapse score with proliferation and subtypes; IS: intrinsic subtypes; ROR-L: ROR-low; NAT: neoadjuvant therapy. Post-NAT Normal/stable LumA includes all subtype switches to Normal-like (N=56) and stable baseline Normal-like (N=5) or Luminal A (N=32). Post-NAT switched LumA/Other includes all subtype switches to Luminal A (N=24) or other Non-Normal-like subtypes (N=0) and all stable Non-Luminal A/Non-Normal-like subtypes (N=6). All other ROR includes ROR-high to intermediate or low and ROR-intermediate to low (N=74), stable ROR-high/intermediate (N=16) and ROR-low to intermediate/high or ROR-intermediate to high (N=2).  
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